Within the anisotropic BCS model the temperature dependence of the electron Raman light scattering in normal metals and superconductors is investigated. In either case analytical expressions describing the intensity of scattered light as a function of the Raman frequency and temperature are derived.
Introduction
The discovery of high-temperature superconductors has led to an increase of interest in electron light scattering. In this class of substances a thresholdless of electronic Raman light scattering is observed. In the range w « 2Δ (ω = ωi -'ωs , w h e r e ω i ( ω s ) i s t h e f r e q u e n c y o f i n c i d e n t ( s c a t t e r e d ) l i g h t ) t h e l i n e a r d e p e n d e n c e of scattering cross-section on w is observed. This can be caused, e.g., by spatial inhomogeneities in the energy gap (2Δ) in the sample and/or the type of electron pairing leading to the vanishing of the gap on the lines [1] or points on the Fermi surface. By now, the role of local heating by laser spot in a system with small heat conduction remains unclear, although there exists a relatively simple way of measuring the temperature basing on the peak-to-peak Stokes I(ω) and anti-Stokes I(-ω) intensities distance. It holds I(-ω) = I(ω) exp -hω/kT). This paper is devoted to investigations of the effect of temperature on electronic light scattering in an anisotropic metal in normal and superconducting state.
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The model, cross -section and intensity of scattered light
The interaction part of the Hamiltonian of an anisotropic superconductor in an electromagnetic field has the following form:
is the vector potential of the incident scattered electromagnetic wave. In Eq. (1) we neglect a term linear in A, which if taken into account would give a small contribution (of order ω/ωi) to the cross-section.
The cross-section is described by the expression d σ o c ( S ± S ) , ( 2 ) where the angular brackets have the meaning of a quantum-mechanical and statistical average over the Gibbs ensemble at finite temperature. The transition matrix can be written in the form
The bars over the field operators in (4) mean that they are written in the interaction representation taking into account the Hamiltonian term quadratic in the electromagnetic field.
In the case of the singlet pairing of electrons and V(r, r') = δ(r -r') we have A(x, x') = C1(x, x'), and the form of the expressions can be simplified.
After substituting (3) into (2) we obtain and Fourier transforms of the Green functions are of the following form (see, e.g., [5] ):
where n and K are the refractive index and absorption coefficient, respectively, at the frequency of the incident light
In order to obtain the function KR (q, ω) one has to find the discrete Fourier transform of the function K(x -y) with respect to ω o = 2πvT and subsequently to perform analytical continuation on the imaginary axis ω0 = -iω, so that the obtained function I" (q, w) has no singularities in the upper complex half-plane of the variable ω.
The anisotropy of interaction of the system with electromagnetic field will be taken into account by introducing an inverse mass tensor, i.e., we shall substitute in (6), α -> ej(i)mj k -1 e k s ) Due to anisotropy of interaction among electrons there appears a kernel V(n, n') depending on the directions of the impulses of electrons. We assume that the kernel factorizes, i.e., V(n, n') = φ(n)cp(n') and n «κ •
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In (13) and below (...) = (2π)-3f dsr ,and v is the maximum value of the normal (to the Fermi surface) component of the Fermi velocity.
In the opposite case vq » max(Tc , w), (vq = vqμ) we obtain
A normal metal
In the normal metal Δ= 0 there exists exclusively the region vq > w and from (13) we get 
Superconductor
The spectrum of the light scattered by the superconductor is composed of a background and a component which has its maximum at w > 2Δm in. The factor determining the temperature dependence of the background at T «Δ min is of the form
Conclusions
For a normal metal, at small transfer frequencies, w < T, the cross-section instead of decreasing with frequency as w ln(2v/ωδ) (as would be the case at absolute zero) increases as T ln(2v/ωδ) (see (17)). In a superconductor the light scattering appears below the frequency threshold w < 2Δmi n (if A m in 0). The cross-section depends exponentially on temperature (see, (18)- (20)) and the frequency dependence goes as [T(ω + T)] 1 / 2 . Above the threshold the value of the cross-section slightly increases at the transition to the superconducting state.
The electron, Raman light scattering in a normal metal has not been observed yet.
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